We report on a sex reversed Japanese child with a 46,X,Yp + karyotype, minor dysmorphic features, and no testicular development. The Yp + chromosome was derived by translocation of an Xp fragment (Xp2l-Xp22.3) to Ypll.3. This has resulted in deletion of distal part of the Y chromosome pseudoautosomal region (DXYS15-telomere) and duplication of the X specific region (DXS84-PABX) and proximal part of the pseudoauto-
somal region (MIC2-DXYS1 7) . No deletion of the Y specific region was detected nor was any mutation found in SRY. Cytogenetic analysis suggests that the proximal part of the Xp fragment is the most distal part of the short arm of the Yp+ chromosome (Xp2l-Xp 22.3::Ypl 1.3 --Yqter). No chromosomal mosaicism was detected.
These results are similar to previous reports of sex reversal in four subjects with a 46,Y,Xp + karyotype. We conclude that the sex reversal is a direct, or indirect, consequence of having two active copies of the distal part of Xp and may indicate the presence of a gene(s) which acts in the testis determination or differentiation pathway.
Sex determination in man, and other mammals, is chromosomally based: males have an X and a Y chromosome, females have two X chromosomes. Correlation between phenotype and karyotype in subjects with unusual sex chromosome constitutions has shown that the Y chromosome carries a gene, TDF (testis determining factor), essential for testis formation and male sex determination. Recent molecular analysis of the genomes of XX males and XY females has provided strong evidence that the Y located gene SRY is TDF,'-' and this has been confirmed by transgenic mice experiments. 4 However, not all cases of sex reversal can be explained by alterations in SRY and it would be predicted that both 'gain of function' and 'loss of function' mutations in other genes in the sex determination pathway may cause sex reversal. Another theoretical possibility is that dosage of critical genes may affect sex determination. In (fig 3) . The karyotypes of the older sister and the parents were normal.
SOUTHERN BLOT ANALYSIS
Representative results are shown in fig 4 and summarised in the table. In the patient, only a single copy was detected for DXYS14 and DXYS15 in the distal part of the pseudoautosomal region (PAR), whereas three copies were found for DXYSJ 7 and MIC2 in the proximal part of the PAR. The X specific loci from PABX to DXS84 were present in two copies. The Y specific loci were present in a single copy as expected. Paternity was confirmed by the minisatellite analysis. U a0 a0 :.e9*
MUTATIONAL ANALYSIS OF SRY
In the SSCP analysis, none of the three different restriction enzyme digests gave an abnormal banding pattern as compared with normal male controls ( fig 5) . The DNA sequence was also completely normal (data not shown). The four sex reversed patients and our patient have a similar duplication of an active X specific segment encompassing distal Xp2l In the present case, polyarteritis nodosa (autoimmune inflammatory disease) and IgA deficiency were observed. Interestingly, the association between sex chromosome aberrations and immune related diseases has been described previously.4345 However, it is uncertain at this time whether the immune related complications of our patient were directly related to the Yp + chromosome.
